PATENT ABSTRACTS OF JAPAN 


(1 1 )Publication number : 08-264769 
(43)Date of publication of application : 11.10.1996 


(51)IntCL 


H01L 29/78 
H01L 21/336 
H01L 21/285 
H01L 21/76 


(21 Application number : 07-060889 
(22)Date of filing : 20.03.1995 


(71) Applicant : NEC CORP 

(72) Inventor : KUWABARA HIRONORI 


(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract- 

PURPOSE: To restrain resistance increase of a diffusion layer caused by 
microminiaturization of a semiconductor element, by forming an , element 
isolation region. after metal silicide of high melting point is formed, in the 
manufacturing method of a semiconductor device having the metal silicide of 
high melting point at least on a source.drain region. 

CONSTITUTION: After a gate electrode and a side wall insulating film 6 are 
formed, high melting point metal is sputtered, and silicide 9 is formed by 
heat treatment. Trenches 10 are formed by anisotropically etching the part 
turning to an element isolation region. An oxide film 1 1 and BPSG 12 are 
deposited and polished by a CMP method. Thus the element isolation region 
and an interlayer film are formed. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 
[Claim(s)] 

[Claim 1] In the insulated-gate mold electric field effect mold transistor in which refractory metal silicide 
was formed on the source and a drain field The process which forms a gate electrode on a semi- 
conductor substrate, and the process which pours in an impurity by using said gate electrode as a mask, 
The process which forms a refractory metal layer all over a semi-conductor substrate, and the process 
which heat-treats the semi-conductor substrate in which said refractory metal layer was formed, and 
forms refractory metal silicide on a semi-conductor substrate, The manufacture approach of the 
semiconductor device characterized by including a component isolation region and the process which 
forms an interlayer film the process which etches some of said refractory metal silicide and semi- 
conductor substrates of the lower part, and forms a trench, and by depositing an insulator layer all over 
said trench being included. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention .relates to the semiconductor device which has the structure 
which prepared refractory metal silicide, on the source and a drain field at least especially, and its 
manufacture approach about the manufacture approach of a semi-conductor. 
[0002] • 

[Description of the Prior Art] Although parasitism resistance of a source drain serves as a failure of 
high-speed operation with detailed-izing of a semiconductor device, by preparing refractory metal 
silicide in the source and a drain field,, parasitism resistance is reduced and the high-speed operation of 
a transistor becomes possible. 

[0003] It is shown below with reference to drawing 3 about the formation of NMQS which is mainly the 
FET section, using as an example the manufacture approach of a semi-conductor.of haying the 
structure which prepared refractory metal silicide on the conventional source and a drain field. 
[0004] LOCOS (Local Oxidation of Silicon) usual to a silicon substrate 1 top — after forming field oxide 
2 by law, according to a photolithography process and an ion-implantation process, ,P type impurities 
(boron etc.) are introduced and P well field 3 is formed, Next, gate oxide 4 is formed, polycrystalline 
silicon is made to deposit on it, pattern NINGU is performed by the photo etching method, and the gate 
electrode 5 is formed. Next, the side-attachment-wall insulator layer 6 which becomes the side . 
attachment wall of the gate electrode, 5 from an oxide film js formed ( drawing 3 (a)). 
[0005] Then, N type impurities (Lynn ; etc.) are introduced, according to the usual ion-implantation 
process, the source drain field 7 is formed, and, subsequently a. titanium thin film is formed by the 
spatter ( drawing 3 (b)). Next, the refractory metal on silicon is silicide-ized for it by heat treatment, and 
wet etching removes the refractory. metal cpmpound and refractory metal on a side-attachment-wall 
insulator laver and field oxide ( drawing 3 (c)). 

[0006]. . ^ . . • , , . 

[Problem(s) to be Solved by the Invention] By preparing refractory metal silicide on the source and a 
drain field, parasitism resistance is reduced and the high-speed operation pf a transistor becomes 
possible. However, when for example, titanium silicides is used as refractory metal .silicide, and diffusion 
< layer width of face becomes narrow with detailed-izing of a semiconductor device, there is a problem 
that resistance will go up. the agglutination reaction, silicide-ized reaction, and phase transition reaction 
of titanium are controlled by the increment in the stress by the formation field of a diffusion layer 
becoming narrow, as for this etc. — high — having the crystal structure [ **** ] etc. is considered as 
the cause. : , • •• • 

[0007] The object of this invention is to offerthe manufacture approach of the semi-conductor which - 
can prevent high resistance-ization of the titanium silicide in a diffusion layer with narrow width of face. 
[0008] . : . 

[Means for Solving the Problem] In the insulated-gate mold electrolysis effectiveness mold transistor 
with which the manufacture approach of the semi-conductor of this invention formed refractory metal 
silicide on the source and a drain field The process which forms a gate electrode, and the process which 


forms a refractory metal layer all over a semi-conductor substrate, The process which heat-treats the 
semi-conductor substrate in which said refractory metal layer was formed, and forms refractory metal 
silicide on a semi-conductor substrate, It is characterized by including the process which etches a part 
of silicon substrate of said refractory metal silicide and its lower part, and forms a trench, and the 
process which forms a component isolation region and an interlayer film by depositing an insulator layer 
on the whole surface. 
[0009] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 (a) - (c) and drawing 2 
( a ) _ ( c ) j s drawing of NMOS mainly shown in order of a process about formation of the FET section 
considering one example of this invention as an example. 

[0010] On the silicon substrate 1 as a semi-conductor substrate, using a usual photolithography process 
and a usual ion-implantation process, P type impurities (boron etc.) are introduced and P well field 3 is 
formed. Next, a LOCOS process like the conventional example forms gate oxide 4, without carrying out, 
it makes polycrystalline silicon deposit on it, performs pattern NINGU by the photo etching method, and 
forms the gate electrode 5. Here, thickness of the polycrystalline silicon which is the gate oxide 4 and 
the gate electrode of this example as an example is set to about 100A and 3000A, respectively, next, 
the whole surface — a CVD method — silicon oxide — the thickness of about 500 A — forming RIE 
(Reactive Ion Eching) — etchback is carried out by law and the side-attachment-wall insulator layer 6 is 
formed in the both sides of the gate electrode 5. 

[001 1] Then, the source drain field 7 of a large area which introduces N type impurities (Lynn etc.) on P 
well field 3 at least by using the gate electrode 5 as a mask using an ion-implantation process, and has 
LDD (Lightly Doped Drain) structure is formed ( drawing 1 (a)). 

[0012] Next, as a refractory metal, the titanium of about 500 A is deposited on the whole surface by the 
spatter ( drawing 1 (b)), into nitrogen-gas-atmosphere mind, the part to which titanium is in contact with 
the silicon front face on the silicon substrate is made to react by performing lamp annealing for about 30 
seconds at 700 degrees C, and the titanium silicide layer 9 which is refractory metal silicide is formed 
( drawing 1 (c)). The unreacted titanium which exists on a side-attachment-wall insulator layer is 
removable by etching by the mixed liquor of ammonia and hydrogen peroxide solution. 
[0013] next, the part which serves as a component isolation region by the photo etching method 
titanium silicide — subsequently — the order of a silicon substrate — respectively — about 1000A 
it carries out 3000A anisotropic etching, and a trench 10 is formed ( drawing 2 (a)). 
[0014] And the abbreviation 5000A deposition of an oxide film 11 is done with a CVD method. 
Furthermore, BPSG(Boron Phospho Silicate Glass) 12 [ about 1 -micrometer ] is made to deposit with a 
CVD method ( drawing 2 (b)), and a reflow is performed at 800 degrees C. 

[0015] next, CMP (Chemical Mechanical Ponishing) — BPSG is ground by law and a component isolation 
region and an interlayer film are formed by performing flattening ( drawing 2 (c)). And although not 
illustrated, opening of the contact hole is carried out, a wiring layer and a protective coat are formed, 
and a transistor is constituted. 

[0016] Although titanium silicide was used as refractory metal silicide in this example, cobalt silicide and 
nickel silicide may be used for others. In this case, what is necessary is just to deposit cobalt or nickel 
by the spatter as a refractory metal. 
[0017] 

[Effect of the Invention] Although high-speed actuation will be attained by reduction of channel 
resistance if detailed-ization of a semiconductor device progresses, the effect of the parasitic effect by 
resistance of the source and a drain comes tb appear more notably. This invention-is n+ of for example, 
0.7-micrometer width of face by forming a component isolation region, after forming titanium silicide in a 
large part, and forming a narrow diffusion layer. In a diffusion layer, lifting of resistance by diffusion layer 
width of face becoming narrow about sheet resistance like more than the conventional 20ohms / ** to 
10ohms / ** extent can be suppressed. Thereby, the high-speed actuation according to detailed-izing 
of a semiconductor device is realizable. 


[0018] Furthermore, this invention can use not the LOCOS method but trench separation advantageous 
to detailed-izing. In the trench separation method of the former in that case, after forming a trench, the 
process of flattening after what has a gate electrode and the process which performs the process of 
source drain field formation and then forms an oxide film in the whole surface required after the process 
which carries out flattening of the trench forms [ trench ] in this invention is unnecessary, and in order 
to end by one oxide film formation, it also has the effectiveness of reduction in a routing counter. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the process of the example of this invention. 
f Drawing 2] The sectional view showing the process of the example of this invention. 
[Drawing 3] The sectional view showing the conventional technique. 
[Description of Notations] 

1 Silicon Substrate 

2 Field Oxide 

3 P Well Field 

4 Gate Oxide 

5 Gate Electrode 

6 Side-Attachment-Wall Insulator Layer 

7 Source Drain Field 

8 Titanium Thin Film 

9 Titanium Silicide 

1 0 Trench 

11 Oxide Film 

12 BPSG 
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